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EXECUTIVE SUMMARY

Conestoga-Rovers & Associates (CRA) and Cardno ENTRIX, on behalf of Chevron
Environmental Management Company (CEMC) and Huntsman Petrochemical LLC
(Huntsman), submit herein to the United States Environmental Protection Agency (EPA)
the Final Tier 2 Remedial Investigation (RI) Report for the Star Lake Canal Superfund
Site (Comprehensive Environmental Response, Compensation, and Liability Act
[CERCLA] Docket No. 06-02-06) located in Jefferson County, Texas (Site). The EPA
entered into an Administrative Settlement Agreement and Order on Consent (AOC) for
Remedial Investigation/Feasibility Study (RI/FS) with CEMC and Huntsman for the
Site on December 22, 2005. The AOC required that a RI/FS be completed for the Site in
accordance with relevant EPA Guidance.

Tier 1 RI sample collection activities were completed in October 2006 and the Tier 1 RI
Report that documented the Tier 1 RI activities was submitted to the EPA, the Texas
Commission on Environmental Quality (TCEQ), and other natural resource trustees on
February 22, 2008. The Draft Tier 2 RI Work Plan (WP) was submitted to the EPA, the
TCEQ, and the trustees on May 16, 2008. CEMC, Huntsman, CRA, and Cardno ENTRIX
participated in a meeting with the EPA, the TCEQ, and the trustees to discuss the Draft
Tier 2 RI WP at the TCEQ offices in Austin, Texas on June5,2008. The trustees
submitted multiple rounds of review comments on the Draft Tier 2 RI WP and CEMC
and Huntsman submitted additional information and responses to each review
comment. The EPA submitted an approval letter for the Tier 2 RI WP to CEMC on
March 9,2009. A Final Tier 2 RI WP that incorporated all previous revisions was
submitted to the EPA and the trustees on May 15, 2009.

CRA and Cardno ENTRIX conducted a Preliminary Investigation to test biological
sample collection techniques at the Site on October 20 and 21, 2008. The purpose of
preliminary collection efforts was to evaluate the effectiveness of sample collection
methods proposed in the Tier 2 RI Work Plan and determine the types and sizes of
various biological specimens at the Site. A summary of the Preliminary Investigation
results was included in the October 2008 monthly progress report.

A Tier 2 RI WP Addendum (Jefferson Canal Spoil Pile Investigation) that outlined the
scope of work for the investigation and evaluation of the spoil piles identified on the
bank of Jefferson Canal was submitted to the EPA and the trustees on October 16, 2009.
The WP Addendum outlined the completion of the wetland delineation, vegetation
removal, and topographic survey and mapping and the proposed scope of work for soil
sample collection in the Jefferson Canal Spoil Pile Area of Investigation (AOI). On
February 22, 2010, CEMC and Huntsman requested an extension of the project schedule
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for completion of the spoil pile investigation prior to submittal of the Draft Tier 2 RI
Report. The schedule extension request included a revised submittal date for the Draft
Tier 2 RI Report of September 10,2010. The EPA approved the schedule extension
request in an email dated March 1, 2010.

The Tier 2 RI sediment, surface water, soil, and tissue sample collection activities were
completed during April 2009 through April 2010. The Draft Tier 2 RI Report was
submitted to the EPA and trustees on September 10, 2010, and included documentation
of the work completed at the Site during Tier 2 of the RI/FS process in accordance with
the requirements as defined in the AOC and in the approved work plan and relevant
EPA Guidance.

The EPA issued review comments on the Draft Tier 2 RI Report by email on December 3,
2010. The email included review comments from the EPA, the TCEQ, and the U.S. Fish
and Wildlife Service dated November 23, 2010. CEMC, Huntsman, CRA, and Cardno
ENTRIX participated in a meeting to discuss the agency comments on the Draft Tier 2 RI
Report on February 15, 2011, at the EPA offices in Dallas, Texas. CEMC and Huntsman
submitted draft responses to the agency review comments by email on
February 14, 2011, to help facilitate discussion during the meeting. On February 15, 2011,
additional review comments on the Draft Tier 2 RI Report were submitted from the U.S.
Fish and Wildlife Service by email. The additional comments were submitted to the EPA
on November 16, 2010, and were not included in the comments issued by the EPA on
December 3, 2010.

The purpose of the Tier 2 RI was to gather information sufficient to support an informed
risk management decision regarding the characterization of the nature and extent of
impact at the Site and the potential risk to ecological and human health receptors that
utilize the Site. The Tier 2 RI WP outlined the following objectives:

e Characterize the horizontal and vertical extent of constituents of potential concern
(COPCs) and constituents of potential ecological concern (COPECs) in sediment, soil,
and surface water within the Site, as appropriate

e Identify complete exposure pathways to human receptors and assess the associated
risks to human health

e Identify complete exposure pathways to ecological receptors and assess the
associated risk

e Collect information to support the Natural Resources Damage Assessment (NRDA)
and remedial actions, if necessary
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The site characterization and sampling plan was based on a source and pathway
approach to data collection. The source of the impact was defined as the historical
discharge of upstream industries. Constituents were discharged into the surface water
bodies of Jefferson Canal and Star Lake Canal. Subsequently the constituents were
transported to other areas of the Site and other environmental media within the Site via
mechanisms including deposition, sediment re-suspension, surface water transport,
dredging, and erosion. Therefore, Tier 1 and 2 RI sample locations were strategically
placed at locations along, and adjacent to, the potential transport pathways.
Constituents were detected in sample media including soil, surface water, and sediment
at various locations throughout the transport pathways. Sufficient data was collected in
order to adequately identify the horizontal and vertical extent of COPCs and COPECs in
sediment, soil, and surface water at the Site.

To assess the potential for risk to human receptors from exposure to these constituents
by way of the various media, a human health risk assessment (HHRA) was completed.
The HHRA established screening level human health criteria for constituents based on
existing guidance documents and identified environmental media in certain areas of the
Site in which specific constituent concentrations exceeded the screening level human
health criteria for different exposure pathways. The HHRA included an exposure
assessment, toxicity assessment, and risk characterization, using conservative
assumptions, with the COPCs identified in the screening level HHRA. The HHRA did
not identify any potential risk from COPCs for human receptors that may utilize the
Site.

To assess the potential for risk to ecological receptors from exposure to constituents at
the Site, a baseline ecological risk assessment (BERA) was completed. In the BERA,
declines in health and viability of avian, reptilian, terrestrial mammal, fish, and
terrestrial, aquatic and benthic invertebrate receptor populations were identified as the
assessment endpoints. These assessment endpoints were evaluated with information
obtained from measurement endpoints to determine if reduced survival, impaired
reproduction, or growth inhibition in local receptor of concern (ROC) populations was
likely a result of exposure to COPECs. For this phase of the assessment, multiple lines of
evidence were evaluated for selected receptors to reduce the uncertainties associated
with making decisions based on a single line of evidence.

The specific measurement endpoints used in the BERA include data quantifying the
occurrence and magnitude of concentrations of COPECs in surface sediment (including
wetland sediment), soil, surface water, and selected biological tissue within the study
area. The results of these data were evaluated to estimate ecological risks to ecological
receptors exposed to COPECs in abiotic media and via the food chain. Exposures of
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upper trophic level ROCs to COPECs were assessed using measured tissue
concentrations in dietary prey items (e.g., blue crab, forage fish) in the exposure models.
Potential risks from COPECs were evaluated for terrestrial, aquatic, and benthic
invertebrates with hazard ratios for both terrestrial and aquatic invertebrates, and with
hazard ratios, Effects Range Median and Probable Effects Level Quotients
(ERM-Q/PEL-Q), and toxic units (TUs) for benthic invertebrates. The BERA determined
that potential ecological risk exists for some of the receptors that utilize the Site from
exposure to certain constituents.

Based on the various lines of evidence evaluated at the Site, the results indicate that
concentrations of metals in sediment, surface water, soil, and tissue samples and
concentrations of several pesticides in sediment, surface water, and fish tissue samples
appear to influence the majority of risk potential to the ROCs at the Site. While there are
multiple soil and sediment sample locations that have constituent concentrations that
will be addressed in the FS, in general, there is a subset of locations in either freshwater
or saltwater areas that appear to be influencing much of the risk estimated to upper
trophic level receptors. These locations, which will be further evaluated in the FS for
their risk contribution, generally consist of soil sample locations in the Jefferson Canal
spoil pile area and sediment sample locations in the Jefferson Canal area, the Former
Star Lake area, and locations typically confined to the Molasses Bayou upstream
watercourse. Evaluations on COPEC exposure levels in three state-threatened upper
trophic level receptors, the white-faced ibis, wood stork, and alligator snapping turtle
(painted turtle used as surrogate) resulted in risk potential from several metals and
SVOCs. The information contained in this BERA is intended to support decisions
regarding the evaluation of potential future remedial actions within the Site.

The Tier 2 RI WP objectives were met with the presentation of the results of the Tier 1
and 2 RI including the determination of the nature and extent of impact at the Site, the
identification of ecological risk, and the identification of human health risk.
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1.0

INTRODUCTION

Conestoga-Rovers & Associates (CRA) and Cardno ENTRIX, on behalf of Chevron
Environmental Management Company (CEMC) and Huntsman Petrochemical LLC
(Huntsman), submit herein to the United States Environmental Protection Agency (EPA)
the Final Tier 2 Remedial Investigation (RI) Report for the Star Lake Canal Superfund
Site (Comprehensive Environmental Response, Compensation, and Liability Act
[CERCLA] Docket No. 06-02-06) located in Jefferson County, Texas (Site). The EPA
entered into an Administrative Settlement Agreement and Order on Consent (AOC) for
Remedjial Investigation/Feasibility Study (RI/FS) with CEMC and Huntsman for the
Site on December 22, 2005. The AOC required that a RI/FS be completed for the Site in
accordance with relevant EPA Guidance.

A Tier 1 RI Work Plan (WP) was submitted to the EPA to document the proposed scope
of work for the first phase of the RI in June 2006. The WP was approved by the EPA in
August 2006 and the Tier1 RI sample collection activities were completed in
October 2006. The Draft Tier 1 RI Report that documented the Tier 1 RI activities was
submitted to the EPA, the Texas Commission on Environmental Quality (TCEQ), and
other trustees in April 2007. Review comments and responses regarding the Draft Tier 1
RI Report were exchanged between the trustees and CEMC and Huntsman. The Tier 1
RI Report was approved by the EPA by e-mail correspondence on January 8, 2008.
Following approval, a Revised Draft Tierl RI Report (Tier1l RI Report) that
incorporated all the requested revisions was completed and submitted to the trustees on
February 22, 2008. Errata Sheets to supplement the Revised Draft Tier 1 RI Report were
submitted on March 19, 2008, and April 17, 2008.

The Draft Tier 2 RI WP was submitted to the EPA, the TCEQ, and the trustees on
May 16, 2008. CEMC, Huntsman, CRA, and Cardno ENTRIX participated in a meeting
with the EPA, the TCEQ, and the trustees to discuss the Draft Tier 2 RI WP at the TCEQ
offices in Austin, Texas on June 5, 2008. The trustees submitted review comments on the
Draft Tier2 RI WP to CEMC and Huntsman on June 20,2008. Supplemental
Information including residential property boundary maps, Federal Emergency
Management Agency (FEMA) flood plain maps, and documentation of institutional
controls at the Site was submitted to the EPA and the trustees on July 11, 2008.
Responses to the Draft Tier 2 RI WP comments were submitted to the EPA and the
trustees on July 31, 2008. A Revised Draft Tier 2 RI WP was submitted to the EPA and
the trustees on August22,2008. The trustees submitted review comments on the
Revised Draft Tier 2 RI WP on September 23, 2008, September 26, 2008, October 30, 2008,
and November 3, 2008. CEMC and Huntsman submitted responses to the trustee review
comments on October 15, 2008, and November 18, 2008. A Revised Draft Tier 2 RI WP
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Addendum, that included additional revisions based on the review comments, was
submitted to the EPA and the trustees on January 23, 2009. The trustees submitted
review comments on the Revised Draft Tier 2 RI WP Addendum on February 27, 2009.
The EPA submitted an approval letter for the Tier 2 RI WP to CEMC on March 9, 2009.
On March 13, 2009, CEMC and Huntsman submitted comment responses to the trustees.
A Final Tier 2 RI WP that incorporated all previous revisions was submitted to the EPA
and the trustees on May 15, 2009.

CRA and Cardno ENTRIX conducted a Preliminary Investigation to test biological
sample collection techniques at the Site on October 20 and 21, 2008. The purpose of
preliminary collection efforts was to evaluate the effectiveness of sample collection
methods proposed in the Tier 2 RI Work Plan and determine the types and sizes of
various biological specimens at the Site. Collection methods were evaluated for fish,
shellfish, insects, amphibians and mollusks. Various nets and traps were deployed in
several areas throughout the Site to determine if specific species utilize the Site and to
determine whether the proposed sampling methods were appropriate for collection
purposes. A summary of the Preliminary Investigation results was included in the
October 2008 monthly progress report.

A Tier 2 RI WP Addendum (Jefferson Canal Spoil Pile Investigation) that outlined the
scope of work for the investigation and evaluation of the spoil piles identified on the
bank of Jefferson Canal was submitted to the EPA and the trustees on October 16, 2009.
The WP Addendum outlined the completion of the wetland delineation, vegetation
removal, and topographic survey and mapping and the proposed scope of work for soil
sample collection in the Jefferson Canal Spoil Pile Area of Investigation (AOI). The EPA
and trustees submitted review comments on November 5, 2009, and November 18, 2009.
CEMC and Huntsman submitted review comment responses in a correspondence dated
December 8, 2009. On February 22, 2010, CEMC and Huntsman requested an extension
of the project schedule for completion of the spoil pile investigation prior to submittal of
the Draft Tier 2 RI Report. The schedule extension request included a revised submittal
date of September 10, 2010. The EPA approved the schedule extension request in an
email dated March 1, 2010.

The Tier 2 RI sediment, surface water, soil, and tissue sample collection activities were
completed during April 2009 through April 2010. The Draft Tier 2 RI Report was
submitted to the EPA and trustees on September 10, 2010, and included documentation
of the work completed at the Site during Tier 2 of the RI/FS process in accordance with
the requirements as defined in the AOC and in the approved WP and relevant EPA
Guidance.
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The EPA issued review comments on the Draft Tier 2 RI Report by email on
December 3, 2010. The email included review comments from the EPA, the TCEQ, and
the U.S. Fish and Wildlife Service dated November 23, 2010. CEMC, Huntsman, CRA,
and Cardno ENTRIX participated in a meeting to discuss the agency comments on the
Draft Tier 2 RI Report on February 15, 2011, at the EPA offices in Dallas, Texas. CEMC
and Huntsman submitted draft responses to the agency review comments by email on
February 14, 2011, to help facilitate discussion during the meeting. On February 15, 2011,
additional review comments on the Draft Tier 2 RI Report were submitted from the U.S.
Fish and Wildlife Service by email. The additional comments were submitted to the EPA
on November 16, 2010, but were not included in the comments issued by the EPA on
December 3, 2010. A table that outlines the Draft Tier 2 RI Report agency review
comments, responses, and a report revision reference is included as Appendix A.

1.1 PURPOSE

The RI/FS process represents the methodology for characterization of the nature and
extent of risks posed by potential constituents at a site and for evaluation of potential
remedial options. Nine criteria are used in the RI/FS process during the evaluation of
remedial alternatives. These criteria follow:

e Opverall protection of human health and the environment

e Compliance with Applicable or Relevant and Appropriate Requirements (ARARs)
e Long-term effectiveness and permanence

e Reduction of toxicity, mobility, or volume through treatment

e Short-term effectiveness

e Implementability

e Cost

e State acceptance

e Community acceptance

The purpose of a RI Report is to describe the method, sample collection procedures, and
data analysis techniques used to conduct a RI for a Site. The RI for Star Lake Canal
Superfund Site is being conducted in a tiered approach consisting of two tiers, Tier 1 and
Tier 2. The outline of the tiered approach follows:
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Tier 1
e Initially characterize the nature and extent of constituents at the Site

e Conduct an initial ecological effects evaluation through a screening level ecological
risk assessment (SLERA)

e Determine if a human health risk assessment (HHRA) is required by identifying
constituents of potential concern (COPCs) and comparing concentrations of the
constituents at the Site with applicable screening standards

The Tier 2 RI focused on supplementing the Tier 1 results by collection of additional
data and completion of a more thorough evaluation. The Tier 2 RI includes:

Tier 2
e Additional characterization of the nature and extent of constituents at the Site

¢ Refinement of the understanding of ecological effects through a Baseline Ecological
Risk Assessment (BERA)

e Completion of the HHRA using the identified COPCs

The methods and procedures contained in this Final Tier 2 RI Report describe activities
that were conducted during the Tier 2 RL

1.2 OBJECTIVE

The objective of the RI/FS process is to gather information sufficient to support an
informed risk management decision regarding a potential remedial alternative that may
be most appropriate for the Site. The objective of the Final Tier 2 RI Report is to present
the results of the Tier 2 RI including the characterization of COPCs and constituents of
potential ecological concern (COPEC) in sediment, surface water, soil, and biological
tissue, the potential ecological risk, and the potential human health risk. The May 2009
Final Tier 2 RI WP objectives were completed through Tier 2 RI activities including site
characterization, completion of a BERA, completion of a HHRA using the identified
COPCs, and collection of information to support a Natural Resources Damage
Assessment (NRDA).

Site Characterization

The objective of site characterization is to determine the horizontal and vertical
distribution of constituents at the Site to support fate and transport evaluations.
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Preparation and completion of the Site characterization work was consistent with, but
not limited to, the following EPA guidance:

o Contaminated Sediment Remediation Guidance for Hazardous Waste Sites, EPA, 2005

o Interim Final, Guidance for Conducting Remedial Investigations and Feasibility Studies
Under CERCLA, EPA, 1988

Baseline Ecological Risk Assessment (BERA)

The objective of the BERA is to evaluate risks to receptors that utilize the Site from the
COPECs identified in the Tier 1 RI. Preparation and completion of the BERA was
consistent with, but not limited to, the following guidance:

o Guidelines for Ecological Risk Assessment, EPA, 1998a

e Ecological Risk Assessment Guidance for Superfund: Process for Designing and Conducting
Ecological Risk Assessment, Interim Final, EPA, 1997

e Guidance for Data Usability in Risk Assessment (Parts A and B), EPA, 1992a; US EPA,
1992b

e Data Quality Objective Process for Superfund, Interim Final Guidance, EPA 1993a

o Guidance for the Data Quality Objectives Process, EPA, 2000a

e Data Quality Objectives Process for Hazardous Waste Site Investigations, EPA, 2000b
o Wildlife Exposure Factors Handbook (Vol. 1), EPA, 1993b

e Guidance for Conducting Ecological Risk Assessment at Remediation Sites in Texas, Texas
Natural Resource Conservation Commission (TNRCC), 2001

e Guidance for Conducting Ecological Risk Assessment at Remediation Sites in Texas, Texas
Commission on Environmental Quality (TCEQ) Texas Risk Reduction Program (TRRP),
2006

Human Health Risk Assessment (HHRA)
The objectives of the HHRA include the following;:

e Estimate and evaluate potential cancer and noncancer health impacts for pertinent
human receptors and identify what areas of the Site may require remedial action

e DProvide a basis for determining which media and exposure pathways are
contributing to the calculated potential health impacts at the Site
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e Provide a basis for determining which exposure pathways and receptors would need
to be addressed so that public health is adequately protected in the future

e Provide a basis for comparing potential health impacts of various remedial
alternatives

Additional sampling of specific media was completed in locations in which
concentrations exceeded the Limiting Human Health Criteria (LHHC) in that media in
an attempt to further delineate impact. This was conducted in a manner consistent with
applicable federal and state risk assessment guidelines provided in, but not limited to,
the following guidance:

e USEPA Risk Assessment Guidance for Superfund (RAGS), Volumel, Human Health
Evaluation Manual (Part) A, EPA/540/1-89/002, December 1989

e USEPA Exposure Factors Handbook, EPA/600/P-95/002Fa, August 1997

e USEPA Example Exposure Scenarios, National Center for Environmental Assessment, April
2004a

e USEPA RAGS Volume 1, Human Health Evaluation Manual, Part E: Supplemental
Guidance for Dermal Risk Assessment, EPA/540/R/99/005, July 2004b

e TCEQ Subchapter D: Development of Protective Concentration Levels. §§350.71 - 350.79
Effective March 19, 2009

e TCEQ Determining Protective Concentration Levels (PCLs) for Surface Water and
Sediment. RG-366/TRRP-24 December 2007

e TCEQ Risk Levels, Hazard Indices, and Cumulative Adjustment. RG-366/TRRP-18 .
Revised October 2008

NRDA and Remedial Action Support

Data and information collected during the Tier 2 RI, in conjunction with the existing
Tier 1 RI data, will be utilized to support the ongoing NRDA and will be used to
develop and evaluate potential remedial approaches as necessary for the feasibility
study.

1.3 SITE DESCRIPTION

The Site is defined as the lengths of the two industrial canals from their origins to the
confluence of Star Lake Canal with the Neches River and the adjacent wetlands. The
location of the Site is shown on the vicinity map included as Figure 1-1 and an aerial
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photograph included as Figure 1-2. The straight-line distance along Star Lake Canal
from its origin east of the intersection of Highway 136 and FM 366 to its confluence with
the Neches River is approximately 16,500 feet. The straight-line distance along Jefferson
Canal from its origin on the east side of Hogaboom Road south of FM 366 to its
confluence with Star Lake Canal north of the Hurricane Protection Levee is
approximately 4,000 feet. Molasses Bayou is located southeast of the Star Lake Canal
and intersects the canal at two locations. Gulf States Utility Canal is a canal that was
excavated during the placement of a utility line and is located approximately 100 feet
northwest of Star Lake Canal. Gulf States Utility Canal extends parallel to Star Lake
Canal from northeast of Atlantic Road to the Neches River.

Star Lake Canal and Jefferson Canal are used by nearby industries for permitted
discharge of industrial effluents. Historical unpermitted and permitted discharges have
resulted in the deposition of potentially hazardous constituents at the Site.

14 APPLICABLE OR RELEVANT AND APPROPRIATE
REQUIREMENTS (ARARS)

ARARs are any promulgated standard, requirement, criterion, or limitation under
Federal or State environmental law that has been found to be applicable and relevant.
ARARs consist of two sets of requirements, those that are applicable and those that are
relevant and appropriate. Applicable requirements are those substantive standards that
specifically address the situation at a CERCLA site. Relevant and appropriate
requirements are those that address problems or situations sufficiently similar and
appropriate to the circumstances at the site. Constituent-specific ARARs are usually
risk-based numerical values or methodologies that, when applied to site-specific
conditions, result in the establishment of numerical values. ARARs will be one of the
nine criteria that are used to evaluate remedial alternatives at the Site.

The ARARs that have been preliminarily identified as being potentially applicable for
the Star Lake Canal RI/FS include, but are not limited to, the Resource Conservation
Recovery Act (RCRA), the Toxic Substances Control Act (TSCA), the Safe Drinking
Water Act (SDWA), the Clean Air Act (CAA), and the Occupational Safety and Health
Administration (OSHA) Requirements.

RCRA

The Resource Conservation and Recovery Act (42 CFR 6901) was an amendment to the
Solid Waste Disposal Act of 1965 and was enacted to create a management system to
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control hazardous waste from the "cradle to the grave'", including the generation,
transportation, treatment, storage, and disposal of hazardous waste.

TSCA

The Toxic Substances Control Act (40 CFR 761) was enacted by Congress in 1976 to give
the EPA the ability to track industrial chemicals currently produced or imported into the
United States. The EPA repeatedly screens these chemicals and can require reporting or
testing of those that may pose an environmental or human-health hazard and can ban
the manufacture and import of those chemicals that pose an unreasonable risk. With
respect to hazardous waste regulation, TSCA specifically focuses on the use,
management, disposal, and cleanup of polychlorinated biphenyl (PCBs).

SDWA

The Safe Drinking Water Act (SDWA) was originally passed by Congress in 1974 to
protect public health by regulating the nation's public drinking water supply. The law
was amended in 1986 and 1996 and requires many actions to protect drinking water and
its sources: rivers, lakes, reservoirs, springs, and groundwater wells. The SDWA
authorizes the EPA to set national health-based standards for drinking water to protect
against both naturally-occurring and man-made contaminants that may be found in
drinking water.

CAA

The Clean Air Act (42 CFR 7401) is the comprehensive federal law that regulates air
emissions from area, stationary, and mobile sources. The law authorizes the EPA to
establish National Ambient Air Quality Standards (NAAQS) to protect public health and
the environment. The 1990 amendments to the Clean Air Act in large part were
intended to meet unaddressed or insufficiently addressed problems such as acid rain,
ground-level ozone, stratospheric ozone depletion, and air toxics.

OSHA

The Occupational Safety and Health Administration (OSHA) Requirements
(20 CFR 1900) are applicable to cleanup activities at all Superfund sites. All sites must
establish a medical surveillance program, a site-specific health and safety plan, a
minimum of 40 hours of health and safety training for all workers on site, and a
decontamination plan for workers as they leave the site. In order to ensure the safety
and health of all on-Site personnel, all investigation, construction, and corrective action
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activities are performed in accordance with the applicable federal and state OSHA
Requirements.

1.5 DESCRIPTION OF THE STUDY AREA

The characterization of the study area including the ecological setting, human use of the
bayou, climate, tidal influences of the Gulf of Mexico, Site history, and previous
investigations are described in the Tier 1 RI WP and Tier 1 RI Report. These topics are
not repeated herein due to the voluminous nature of the material. The Final Tier 2 RI
Report will rely on and reference the previously submitted Tier 1 RI documents.

1.6 REPORT ORGANIZATION

The Final Tier 2 RI Report is organized into 14 sections which include:

e Section 2.0

Tier 1 RI Summary

Section 3.0 Areas of Investigation

Section 4.0 Remedial Investigation

Section 5.0 Data Validation

Section 6.0 Nature and Extent of Impact
Section 7.0 Constituent Fate and Transport
Section 8.0 Human Health Risk Assessment
Section 9.0 Baseline Ecological Risk Assessment
Section 10.0 Groundwater Evaluation
Section 11.0 Data Quality Objectives

Section 12.0 Conclusion

Section 13.0 Schedule

Section14.0  References

In addition, the Final Tier 2 RI Report is supported by Figures, Tables, Appendices, and
Exhibits.
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2.0

TIER 1 RI SUMMARY

The purpose of the Tier 1 RI was to gather information sufficient to characterize nature
and extent of impact at the Site and the potential risk to ecological and human health
receptors that utilize the Site. The Tier 1 RI WP outlined three objectives including
initial site characterization, completion of a SLERA, and completion of a screening level
HHRA.

The initial site characterization and sampling plan was based on a source and pathway
approach to initial data collection. The source of the impact was defined as the historical
discharge of upstream industries. Constituents were discharged into the surface water
bodies of Jefferson Canal and Star Lake Canal. Subsequently the constituents were
transported to other areas of the Site and other environmental media within the Site via
mechanisms including deposition, sediment re-suspension, surface water transport,
dredging, and erosion. Therefore, Tier 1 RI sample locations were strategically placed at
locations along and adjacent to the potential transport pathways. Chemical constituents
were detected in sample media including soil, surface water, and sediment at various

locations throughout the transport pathways.

To assess the potential for risk to ecological and human receptors from exposure to these
constituents by way of the various media, a SLERA and screening level HHRA were
completed. The SLERA determined that potential ecological risk exists for receptors that
utilize the Site from exposure to certain constituents. The SLERA identified a limited
number of constituents which pose no risk to receptors and those constituents were not
further evaluated for ecological risk. However, the SLERA evaluated the receptor use of
the entire Site and therefore did not distinguish areas of the Site that may or may not
pose risk. The limited HHRA established screening level human health standards for
chemical constituents based on existing guidance documents and identified
environmental media in certain areas of the Site in which specific constituent

concentrations exceeded the screening level human health criteria.

The Tier 1 RI Report objectives were met with the presentation of the results of the Tier 1
RI including the determination of the preliminary nature and extent of impact at the Site
and the identification of potential ecological and human health risk. The Tier 1 HHRA
screening process and the SLERA indicated that COPCs and COPECs are present at the
Site at concentrations that may pose human health or ecological risk. The Tier 1 RI
sample locations are shown on Figure 2-1. The constituents identified as COPCs and
COPECs for surface water, sediment, and soil following completion of the Tier 1 RI are
listed in Table 2-1. The constituents identified as COPCs and COPECs for biological
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tissue following the Tier 1 RI are listed in Table 2-2A for the HHRA and in Table 2-2B for
the BERA.
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3.0

AREAS OF INVESTIGATION

In general, the areas of investigation as discussed in this Final Tier 2 RI Report are
defined as those areas contiguous to and including potentially impacted media at the
Site. Four AOIs were identified previously in the Tier 1 RI as Star Lake Canal, Jefferson
Canal, Gulf States Utility Canal, and Molasses Bayou. Following the screening level risk
assessment, the Site was further divided to include a total of nine AQOIs including Star
Lake Canal, Former Star Lake, Gulf States Utility Canal, Molasses Bayou Upstream
Watercourse, Molasses Bayou Downstream Watercourse, Molasses Bayou Wetland
Jefferson Canal Upstream, Jefferson Canal Downstream, and Jefferson Canal Spoil Piles.
The Tier 1 RI sediment, surface water, and soil sample analytical results were used to
determine the preliminary nature and extent of the impact at the Site and to delineate
AOQIs based on areas that require further evaluation. The AOIs were used to evaluate
sediment and surface water sample data collected for the HHRA. The AOIs are shown
on Figure 3-1.

STAR LAKE CANAL

The Star Lake Canal AOI includes the entire length of the canal from Orchard Road to its
confluence with the Neches River. Star Lake Canal represents a continuous open-water
man-made channel with elevated banks that flows into the Neches River.

FORMER STAR LAKE

The Former Star Lake AOI includes the area of the former Star Lake southwest of
Atlantic Road to the northwest and southeast of Star Lake Canal. The area consists of
low-lying land that can become saturated with water during severe rainfall/runoff
events. The area of the former Star Lake was identified on the 1938 aerial photograph
and is shown on Figure 3-2. The area of the Former Star Lake has been silted in and the
current conditions are shown on the 2007 aerial photograph in Figure 4-6.

GULF STATES UTILITY CANAL

The Gulf States Utility Canal AOI includes the entire length of the canal that runs
parallel to Star Lake Canal. Gulf States Utility Canal represents a continuous
open-water man-made channel with elevated banks that connects to Star Lake Canal at
discrete locations.
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MOLASSES BAYOU UPSTREAM WATERCOURSE

The Molasses Bayou Upstream Watercourse AOI includes the portion of Molasses
Bayou from its confluence with Star Lake Canal to near its bifurcation north of Tier 1 RI
sample location MB-10 as shown on Figure 2-1. The upstream portion of Molasses
Bayou represents a naturally-occurring, open-water channel surrounded by marsh and
wetlands.

MOLASSES BAYOU DOWNSTREAM WATERCOURSE

The Molasses Bayou Downstream Watercourse AOI includes the portion of Molasses
Bayou from near its bifurcation north of Tier1 RI sample location MB-10 to its
confluence with the Neches River. This portion of the bayou consists of a
naturally-occurring open-water channel surrounded by marsh and wetlands with the
exception of a portion that has silted-in and no longer contains standing water from the
point of bifurcation of the bayou to Tier1 RI sample location MB-1 as shown on
Figure 2-1. Historic aerial photographs indicate that this silted-in portion was
historically an open-water channel.

MOLASSES BAYOU WETLAND

The Molasses Bayou Wetland AOI includes the marsh and wetland areas that surround
the Molasses Bayou watercourse. The wetland area consists of low-lying land that can
become saturated with water during severe rainfall /runoff events.

JEFFERSON CANAL UPSTREAM

The Jefferson Canal Upstream AOI includes the Huntsman facility stormwater
conveyance and the western portion of Jefferson Canal between Hogaboom Road and
FM 366. Access to the entire upstream portion of Jefferson Canal is limited from public
access by a secure 8-feet tall, chain-linked fence. In addition, the portion of Jefferson
Canal that runs parallel to FM 366 is severely overgrown with vegetation allowing for
no or very low flow of surface water. The section of the canal is frequently dry or
contains stagnant water resulting from rainfall/runoff; however, the canal will receive
discharge from surrounding industries during severe rainfall events when secondary
facility outfalls must be utilized.
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JEFFERSON CANAL DOWNSTREAM

The Jefferson Canal Downstream AOI includes the northern portion of Jefferson Canal
between FM 366 and its confluence with Star Lake Canal. The upstream and
downstream portions of Jefferson Canal are separated by a section of Jefferson Canal
that runs parallel to FM 366 that is severely overgrown and allows no or very low flow
of surface water except during severe rainfall/runoff events or secondary facility outfall
usage. The downstream portion of the canal contains intermittent stagnant and low
flowing water and portions of the canal are overgrown with vegetation, however this
canal section is located substantially downstream from surrounding facility outfalls.

JEFFERSON CANAL SPOIL PILES
The Jefferson Canal Spoil Pile AOI includes the area on the western bank of Jefferson

Canal between FM 366 and Star Lake Canal. The area contains dredged material that
was deposited on the bank of Jefferson Canal.
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4.0

REMEDIAL INVESTIGATION

Preparation and completion of the Tier 2 RI work was consistent with the sample and
analysis plan (SAP) outlined in the EPA approved May 2009 Final Tier 2 RI WP. The
Tier 2 RI field activities were completed from April 2009 to April 2010. The fieldwork
staging area was selected to be the Associated Marine Services, Inc. marina located at
5000 Atlantic Road, Groves, Texas, on the east bank of Star Lake Canal at its intersection
with Atlantic Road. The marina was used from April 2009 to October 2009 to conduct
daily fieldwork activities such as tailgate safety meetings, sample characterization,
sample preparation, sample containerizing, and to dock sample crafts. The Jefferson
Canal Spoil Pile AOI soil sample collection activities were conducted in April 2010.
Representative site photographs taken during the Tier 2 RI sampling activities are
attached as Exhibit1. The daily precipitation, daily maximum temperature, daily
minimum temperature, and Neches River surface water elevation recorded during the
Tier 1 RI and Tier 2 RI sample collection activities are shown on Exhibits 2A and 2B,
respectively.

4.1 SAMPLE COLLECTION OBJECTIVE AND LOCATION RATIONALE

The purpose of the sediment, surface water, soil, and biological tissue sample collection
was to determine the presence or absence of constituents in the environmental media
and their potential concentrations and to determine fate and transport mechanisms such
that informed decisions can be made regarding the degree of potential risk presented by
the Site and the potential alternative appropriate type(s) of remedial response. Sample
locations were determined to provide data that will support the HHRA, including the
breakdown of nine AQOIs, to support the BERA, and to aid in the evaluation of potential

remedial alternatives.
The sample point configuration was developed using the following criteria:

e Surface water samples were obtained in areas that represent the overall mixed
quality of water in the canal or bayou segments.

e Sediment samples were collected from the 0 to 6 inch depth interval in areas that
may have accumulated re-suspended sediment and/or erosion materials, but

represent a less dynamic erosion/sedimentation system.

e Sediment samples were collected from the 6- to 12-inch and 12- to 18-inch depth
interval where significant inflows and a more dynamic erosion/sedimentation

system have the potential to bring in large volumes of water possibly laden with
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sediment where historical surface sediment sample results detected concentrations
of constituents.

e In areas where Tier 1 RI sediment samples at depths of 12 to 18 inches exceeded the
LHHC, additional sediment samples were collected from 12- to 18-inch and 18- to
24-inch depths.

e Soil samples were collected from borings installed within the spoil material near the
downstream portion of Jefferson Canal from the 0- to 6-inch, 6- to 12-inch, and 12- to
24-inch depth interval. Soil samples were collected from the 54- to 60-inch depth
interval (or total depth of the boring) below the normal ground surface from beneath
the identified spoil material.

e Soil samples were collected from borings installed around the perimeter of the spoil
piles at depth intervals of 0 to 6 inches, 6 to 12 inches, 12 to 24 inches, and 54 to
60 inches below ground surface (bgs).

e Tissue samples were collected from potential receptors within the Site waterbodies
with direct or indirect exposure to the Site constituents.

The Tier 2 RI sediment and surface water sample locations are shown on Figure 4-1. A
summary of samples collected during the Tier 2 Rl is listed in the field sample key (FSK)
attached as Appendix B.

4.2 SURFACE WATER INVESTIGATION

A total of 65 surface water samples were collected from the Site at 65 sample locations
during the Tier 1 and Tier 2 RI, 10 samples from Star Lake Canal, 10 samples from Gulf
States Utility Canal, seven samples from Molasses Bayou Downstream, 12 samples from
Molasses Bayou Upstream, six samples from Molasses Bayou Wetland, 10 samples from
Jefferson Canal Upstream, and 10 samples from Jefferson Canal Downstream AOIs.

4.2.1 SURFACE WATER SAMPLE LOCATIONS

Surface water samples were obtained in areas that represented the overall mixed quality
of water in the waterbody segment. All surface water samples were collected prior to
the collection of corresponding sediment samples at each location. This method
minimized impacts to the surface water samples due to sediment disturbance.
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STAR LAKE CANAL

Surface water samples were collected at eight locations, SLC-1 through SLC-5 and SLC-7
through SLC-9, in the Star Lake Canal AOI on October 12 and 13, 2006, and October 18
and 19, 2006. Surface water samples were collected at two locations, SLC-10 and SLC-11,
in Star Lake Canal, on April 8, 2009, and April 14, 2009, respectively. The Star Lake
Canal AOI surface water sample locations are shown on Figure 4-2.

GULF STATES UTILITY CANAL

Surface water samples were collected from three locations, GSUC-1 through GSUC-3, in
Gulf States Utility Canal on October 18 and 19, 2006. Surface water samples were collected
from seven locations, GSUC-4 through GSUC-10, in Gulf States Utility Canal on April 14
and 15, 2009. The Gulf States Utility Canal AOI surface water sample locations are shown
on Figure 4-3.

MOLASSES BAYOU UPSTREAM WATERCOURSE

Surface water samples were collected from five locations including MB-10, MB-14, MB-18,
MB-21, and MB-24 in the Molasses Bayou Upstream Watercourse AOI on October 18, 2006.
Surface water samples were collected from seven locations, MB-49, MB-52, MB-53, MB-54,
MB-57, MB-60, and MB-61, in the Molasses Bayou Upstream Watercourse AOI on
April 8, 2009, and April 15,2009. The Molasses Bayou Upstream Watercourse AOI surface
water sample locations are shown on Figure 4-4.

MOLASSES BAYOU DOWNSTREAM WATERCOURSE

Surface water samples were collected from two locations including MB-1 and MB-6 in the
Molasses Bayou Downstream Watercourse AOI on October 13, 2006. Surface water
samples were collected from five locations, MB-36 and MB-43 through MB-46, in the
Molasses Bayou Downstream Watercourse AOI on April 15 and 16,2009. The Molasses
Bayou Downstream Watercourse AOI surface water sample locations are shown on
Figure 4-4.

MOLASSES BAYOU WETLAND

Surface water samples were collected from six locations including MB-4, MB-13, MB-27
through MB-29, and MB-32 in the Molasses Bayou Wetland AOI on October 13, 2006, and
October 18 through 19, 2006. The Molasses Bayou Wetland AOI surface water sample
locations are shown on Figure 4-4.
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JEFFERSON CANAL UPSTREAM

Surface water samples were collected from three locations, JC-5 through JC-7, in the
Jefferson Canal Upstream AOI on October 19, 2006. Surface water samples were collected
from four locations, JC-18 through JC-21, in Jefferson Canal on April 16 and 17, 2009. In
addition, surface water samples were collected from three locations, JC-22 through JC-24, in
the stormwater conveyance within the Huntsman PNPP facility on April 16, 2009. The
Jefferson Canal Upstream AQOI surface water sample locations are shown on Figure 4-5.

JEFFERSON CANAL DOWNSTREAM
Surface water samples were collected from four locations, JC-1 through JC-4, in the
Jefferson Canal Downstream AOI on October 18 and 19, 2006. Surface water samples were

collected from six locations, JC-12 through JC-17, in Jefferson Canal on April 16, 2009. The
Jefferson Canal Downstream AOI surface water sample locations are shown on Figure 4-5.

4.2.2 SURFACE WATER SAMPLE COLLECTION PROCEDURE

Specific equipment and procedures pertaining to the collection of surface water samples
were provided in the Standard Operating Procedures (SOPs) contained in the approved
May 2009 Final Tier 2 RI WP. The procedures that were implemented are briefly
summarized below.

To initiate the surface water sample collection activities, the sampling craft was moved
into position over the approximate sample location and anchored. Approximate sample
location coordinates (longitude and latitude) were recorded. Small watercraft was used
to access sample locations in Star Lake Canal. Due to physical restrictions (i.e., thickness
of vegetation, limited depth of water, and distance from water), Jefferson Canal sample
locations were accessed by foot and Molasses Bayou and Gulf States Utility Canal
sample locations were accessed with the use of an airboat. Direct-read field instruments
were used to measure water quality parameters at each sample location. Measurements
were recorded approximately 6 inches below the air-water interface at mid-channel. The
direct read instruments were calibrated daily for each parameter measured during the
investigation. =~ The water quality instrument calibration forms are attached in
Appendix C. The following parameters were measured and recorded at each sample

location:

e Water depth (m)
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e Temperature (°C)

e Dissolved oxygen (mg/L)

¢ Conductivity (umhos/cm)

e Salinity (parts per thousand, ppt)
e pH(su)

Water quality field measurements for each surface water sample location are
summarized in Table 4-1.

Surface water samples were collected using either a pre-cleaned commercially available
Kemmerer® or a low-flow peristaltic pump with clean plastic tubing. The Kemmerer®
sampler was slowly lowered through the water column to the correct sample depth, the
sampler tripped, and retrieved to the surface. The Kemmerer® was equipped with a
low-flow device to allow for minimal agitation of the surface water sample while filling
the appropriate sample container, minimizing aeration of the sample. The low-flow
peristaltic pump was used in canal locations where the water depth was not adequate
for use of the Kemmerer®. The clean plastic tubing was placed at mid-depth and
mid-channel and during sample collection.

Sample containers were sealed, labeled, and placed on ice in an insulated ice chest for
subsequent delivery to the laboratory. Appropriate chain of custody documentation
accompanied the samples as required by the Quality Assurance Project Plan (QAPP).
The Kemmerer® was thoroughly decontaminated between each sample location. In
addition, new clean plastic tubing was used on each sample location sampled with the
low-flow peristaltic pump.

4.3 SEDIMENT INVESTIGATION

A total of 258 sediment samples were collected from the Site at 118 locations during the
Tier1 and 2 RI, 33 samples from 11 locations in Star Lake Canal, 30 samples from
10 locations in Former Star Lake, 34 samples from 12 locations in Gulf States Ultility
Canal, 34 samples from 13locations in Molasses Bayou Upstream Watercourse,
19 samples from 9 locations in Molasses Bayou Downstream Watercourse, 46 samples
from 42 locations in Molasses Bayou Wetland, 32 samples from 11 locations in Jefferson
Canal Upstream, and 30 samples from 10 locations in Jefferson Canal Downstream. A
summary of the sediment samples and analysis is listed in the FSK attached as
Appendix B.
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Surface (0- to 6-inch) sediment samples represent the top six inches of sediment and
were collected in areas that may have accumulated re-suspended sediment and/or
erosion materials and represent a less dynamic erosion/sedimentation system. The 6- to
12-inch and 12- to 18-inch sediment samples represent the middle and bottom six inches
of sediment, respectively. The 6- to 12-inch and 12- to 18-inch sediment samples were
obtained where significant inflows and a more dynamic erosion/sedimentation system
have the potential to bring in large volumes of water possibly laden with erosional
material and where historical surface sediment sample collection revealed detectable
concentrations of constituents. In addition, 12- to 18-inch and 18- to 24-inch sediment
samples were collected to provide vertical delineation of impacted sediment at several
locations across the Site.

4.3.1 SEDIMENT SAMPLE LOCATIONS

STAR LAKE CANAL

A total of 33 sediment samples (3 samples from 11 locations) were collected from the
Star Lake Canal AOI. The 0- to 6-inch, 6- to 12-inch, and 12- to 18-inch sediment samples
were collected from Star Lake Canal in 9 locations, SLC-1 through SLC-9, on October 12
and 13, 2006 and October 18 and 19, 2006. The 0- to 6-inch, 6- to 12-inch, and 12- to
18-inch sediment samples were collected from Star Lake Canal in 2 locations, SLC-10
and SLC-11, on April 8 and 14, 2009. Sample collection began at the confluence of Star
Lake Canal and the Neches River and extended to a point approximately 2,000 feet
upstream. The Star Lake Canal AOI sediment sample locations are shown on Figure 4-2.

FORMER STAR LAKE

A total of 30 sediment samples (3 samples from 10 locations) were collected from the
Former Star Lake AOI. The 0- to 6-inch, 6- to 12-inch, and 12- to 18-inch sediment
samples were collected from Former Star Lake in 10 locations, SL-1 through SL-10, on
April 7 and 8, 2009. The Former Star Lake AOI sediment sample locations are shown on
Figure 4-6.

GULF STATES UTILITY CANAL

A total of 34 sediment samples were collected from the Gulf States Utility Canal AOIL The
0- to 6-inch, 6- to 12-inch, and 12- to 18-inch sediment samples were collected from three
locations, GSUC-1 through GSUC-3, in Gulf States Utility Canal on October 17, 2006. The
0- to 6-inch, 6- to 12-inch, and 12- to 18-inch sediment samples were collected from
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7 locations, GSUC-4 through GSUC-10, and 12- to 18-inch and 18- to 24-inch sediment
samples were collected from GSUC-2R and GSUC-3R in Gulf States Utility Canal on
April 6,2009. Sample collection began at the northeast reach of the Gulf States Utility
Canal and extended approximately 10,000 feet upstream. The Gulf States Utility Canal
AOQI sediment sample locations are shown on Figure 4-3.

MOLASSES BAYOU UPSTREAM WATERCOURSE

A total of 34 sediment samples were collected from the Molasses Bayou Upstream
Watercourse AOL. Two 0- to 6-inch sediment samples were collected from two sample
locations, MB-10 and MB-14, and 0- to 6-inch, 6- to 12-inch, and 12- to 18-inch sediment
samples were collected from three locations, MB-18, MB-21, and MB-24, in the Molasses
Bayou Upstream Watercourse AOI on October 17 and 18,2006. The 0- to 6-inch, 6- to
12-inch, and 12- to 18-inch sediment samples were collected from seven sample locations,
MB-49, MB-52, MB-53, MB-54, MB-57, MB-60, and MB-61, and 12- to 18-inch and 18- to
24-inch sediment samples were collected from one location, MB-18R, in Molasses Bayou on
April 6 and 7,2009. Sample collection began at the origin of Molasses Bayou from Star
Lake Canal and continued approximately 3,000 feet downstream. The Molasses Bayou
Upstream Watercourse AOI sediment sample locations are shown on Figure 4-4.

MOLASSES BAYOU DOWNSTREAM WATERCOURSE

A total of 19 sediment samples were collected from the Molasses Bayou Downstream
Watercourse AOL. A 0 to 6inch sample was collected from one location, MB-6, on
October 18, 2006, and 0- to 6-inch, 6- to 12-inch, and 12- to 18-inch sediment samples were
collected from one location, MB-1, on October 13,2006. Three 0- to 6-inch sediment
samples were collected from three sample locations, MB-39, MB-42, and MB-46, and the 0-
to 6-inch, 6- to 12-inch, and 12- to 18-inch sediment samples were collected from four
sample locations, MB-36, and MB-43 through MB-45, in Molasses Bayou on April 7
and 8, 2009. Sample collection began at the northern confluence of Molasses Bayou into the
Neches River and extended upstream approximately 3,000 feet. The Molasses Bayou
Downstream Watercourse AOI sediment sample locations are shown on Figure 4-4.

MOLASSES BAYOU WETLAND

A total of 46 sediment samples were collected from Molasses Bayou Wetland. Twenty-six
0- to 6-inch sediment samples were collected from 26 sample locations, MB-2 through
MB-26 and MB-29 through MB-35, and 0- to 6-inch, 6- to 12-inch, and 12- to 18-inch
sediment samples were collected from two sample locations, MB-27 and MB-28, in the
Molasses Bayou Wetland AOI on October 17 and 19, 2006. Fourteen 0- to 6-inch sediment
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samples were collected from 14 sample locations, MB-37, MB-38, MB-40, MB-41, MB-47,
MB-48, MB-50, MB-51, MB-55, MB-56, MB-58, MB-59, MB-62, and MB-63 in the Molasses
Bayou Wetland AOI on April 7, 2009. Sample collection began at the northern confluence
of Molasses Bayou and extended throughout the Molasses Bayou wetland area outside the
bayou watercourse. The Molasses Bayou Wetland AOI sediment sample locations are
shown on Figure 4-4.

JEFFERSON CANAL UPSTREAM

A total of 32 samples were collected from the Jefferson Canal Upstream AOI. The 0- to
6-inch, 6- to 12-inch, and 12- to 18-inch sediment samples were collected from three
locations, JC-5 through JC-7, in Jefferson Canal on October 19, 2006. The 0- to 6-inch, 6-
to 12-inch, and 12- to 18-inch sediment samples were collected from four locations, JC-18
through JC-21, and 12- to 18-inch and 18- to 24-inch sediment samples were collected
from one location, JC-5R, in Jefferson Canal on April 14 through April 16, 2009. Sample
collection began in Jefferson Canal near FM 366 and extended approximately 2,500 feet
upstream near Hogaboom Road.

In addition, 9 sediment samples (3 samples from 3 locations) were collected from the
stormwater conveyance within the Huntsman PNPP facility. The O- to 6-inch, 6- to
12-inch, and 12- to 18-inch sediment samples were collected from three locations, JC-22
through JC-24, in the most upstream portion of Jefferson Canal, in the stormwater
conveyance within the Huntsman PNPP facility, on April 16, 2009. The Jefferson Canal
Upstream AOI sediment sample locations are shown on Figure 4-5.

JEFFERSON CANAL DOWNSTREAM

A total of 30 sediment samples (3 samples from 10 locations) were collected from the
Jefferson Canal Downstream AQOI. The 0- to 6-inch, 6- to 12-inch, and 12- to 18-inch
sediment samples were collected from four locations, JC-1 through JC-4, in Jefferson
Canal on October 18 and 19, 2006. The 0- to 6-inch, 6- to 12-inch, and 12- to 18-inch
sediment samples were collected from six locations, JC-12 through JC-17, in Jefferson
Canal on April 9, 2009. Sample collection began at the confluence of Jefferson Canal and
Star Lake Canal and extended to a point approximately 2,000 feet upstream to FM 366.
The Jefferson Canal Downstream AOI sediment sample locations are shown on
Figure 4-5.
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4.3.2 SEDIMENT SAMPLE COLLECTION PROCEDURE

Prior to initiation of sediment sample collection activities the flow direction within the
water body was determined. Sediment samples were collected starting at the lowest
downstream location and always working upstream. This method minimized potential
impact to other sample locations due to sediment disturbance. To initiate the sediment
sample collection activities the sample craft was navigated to the approximate sample
location using global positioning system (GPS) technology. Small watercraft was used
to access sample locations in Star Lake Canal. Due to physical restrictions (i.e., thickness
of vegetation, limited depth of water, and distance from water), Jefferson Canal sample
locations were accessed by foot and Molasses Bayou and Gulf States Utility Canal
sample locations were accessed with the use of an airboat. The craft was stabilized at
each sample location, and sediment samples were collected.

Sediment samples were collected by a direct-push method utilizing new, clean
three-inch aluminum sample sleeves. Sample sleev